To study the incidence of band erosion in patients who have undergone vertical banded gastroplasty and to describe the reparative techniques used.
M
ORBID obesity, defined as a body mass index (BMI) (obtained by dividing the weight [given in kilograms] by the height [given in meters, squared]) exceeding 40, constitutes a major health risk. Bariatric surgery should be considered for severely obese patients when medical, dietary, or behavioral weight reduction therapies are unsuccessful or when serious comorbidity is present.
1,2 Vertical banded gastroplasty (VBG) is an effective and safe restrictive procedure for losing weight and changing dietary habits [3] [4] [5] [6] ; however, technical problems such as staple-line disruption or band erosion (BE) may have a negative effect on the course of these patients, 7, 8 by causing either weight gain or excessive weight loss due to vomiting. The actual incidence of BE is unknown, and its surgical solution is often improvised during the reoperation. Furthermore, patients are generally removed from the bariatric program and the weight reduction goal is not achieved.
This study investigates the incidence of BE in our series of patients who underwent VBG and describes the reparative techniques used, which may provide some useful suggestions for surgeons performing this operation.
RESULTS
Of the 250 patients who underwent VBG, BE into the stomach developed in 7 (2.8%) of the patients (6 women and 1 man). All patients with this condition experienced excessive weight loss and symptoms of upper GI tract obstruction, which appeared between 4 and 14 months after the operation. Two patients had symptoms 1 month after undergoing forced endoscopy. The diagnosis of BE was established by means of barium studies (Figure 1) or endoscopy. Six of the 7 patients required reoperation, which was perfomed within 30 days of the diagnosis. One patient had spontaneous improvement, and the results of a new endoscopic examination demonstrated the disappearance of the band; thus, this patient did not require reoperation. The operative findings included 2 cases of "external" BE through the lesser curvature into the stomach and 4 cases of "internal" BE through the circular staple line (Figure 2) . The surgical techniques varied depending on the radiological and endoscopic data and on the operative findings.
External BE caused important inflammatory responses in granulation tissue due to the extragastric involvement. In the first case of external BE (patient 1), the band was removed through a distal gastrotomy and the stenotic gastric lumen was dilated by means of a Grü ntzig catheter. For patient 2, the problem was solved by converting the VBG into a gastric bypass (according to the Torres and Oca technique 11 ) and removing the inflammatory area involving the band (Figure 3) .
In the instances of internal BE, there was enlargement of the pouch and not much inflammatory reaction. After band removal, a new circular stoma was created over and internal to the old one; a new band was replaced in 3 instances (patients 4-6), as shown in Figure 4 . Finally, in patient 7, the VBG was converted into a Salmon technique 9 because of the "sweeter" eating habit of this patient ( Figure 5 ).
The average (±SD) operative time was 90±15 minutes , and the average (±SD) hospital stay was 7±2 days. There were no complications. The weight evolution of these patients is shown in the Table. The patient who did not undergo reoperation (patient 3) gained weight after the first year of follow-up, and an upper GI tract roentgenographic series showed enlargement of the gastric stoma. This patient is still under observation and is scheduled for reoperation using the Salmon technique. 9 
COMMENT
When functioning correctly, VBG is a simple, effective, and safe operation for the treatment of morbid obesity. 3, 4, 12, 13 However, a few technical problems may hamper its long- 
PATIENTS AND METHODS
A retrospective study of 250 consecutive patients who underwent VBG between 1987 and 1995 was performed. All patients were enrolled in a multidisciplinary bariatric surgical program at the University Hospital "Germans Trias i Pujol," Barcelona, Spain, and were operated on by the same surgical team (A.A. and M.R.). The initial eligibility criteria for the bariatric surgery program were as follows: (1) aged between 18 and 50 years; (2) overweight by 45 kg compared with the ideal body weight or a BMI greater than 40; (3) failure on a supervised diet; (4) reversible medical problems, such as sleep apnea syndrome, diabetes, and hypertension, with a BMI greater than 35; (5) team assessment; and (6) psychological factors, such as eating habits, the patient's motivation, and the patient's personality characteristics. These initial criteria only differed from our current policy (updated in 1992) in that the Salmon technique 9 (gastroplasty plus distal gastric bypass) was performed in superobese patients (BMI Ͼ50). The VBG was performed as described by Mason, 4 creating a 10-to 15-mL pouch but using a 5-cm band of expanded polytef (Goretex, WL Gore & Associates Inc, Flagstaff, Ariz) for the collar. The vertical staple line was reinforced with a running polypropylene suture.
The Reinhold method 10 was used to evaluate the actuarial and final weight results, and personal interviews with the patients were also scheduled. Barium studies were routinely performed at 6, 12, and 24 months after the operation and as needed for notable vomiting or insufficient weight loss. Patients with radiologically diagnosed BE underwent reoperation after endoscopic confirmation. Different reparative techniques were used depending on the operative findings. Antibiotic therapy with cefoxitin sodium was administered for 7 days in case of band replacement. An upper gastrointestinal (GI) tract roentgenographic series using hydrosoluble contrast material was performed on postoperative day 5 to assure the absence of leaks. Postoperative follow-up consisted of an interview 1 week after discharge from the hospital and an interview and an upper gastrointestinal tract roentgenogram at 3, 6, 12, and 24 months thereafter.
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term results. Staple-line disruption, the erosion and migration of the band into the stomach, stoma ulcers, or stenosis are late complications of this technique. 14 The actual incidence of BE is not well-known. Several series of patients who have undergone VBG have reported BE rates varying between 1% and 7%. [15] [16] [17] This complication generally occurred 1 to 3 years after surgery, and patients' initial symptoms were abdominal discomfort and vomiting. A few causes have been thought to produce BE, including excessively tight bands, contamination and infection of the band, and reinforcement of the circular staple line. An excessively tight band may create a shelf of enfolded stomach at the site of the band. To avoid this complication, it is essential that an Ewald or Fouchet tube (1 cm in diameter) pass easily through at the moment of the operation. A contaminated band causes erosion of the wall and appearance of the band in the lumen. 7 There is more opportunity for band contamination with GI tract organisms during reparative operations compared with primary VBG. Finally, there are no data showing that the reinforcement of the circular suture reduces the incidence of late stapleline disruption or BE.
Conversely, our study suggests that forced endoscopy favors the development of BE, and this potential risk must be kept in mind when examining patients with food obstruction. This is consistent with our hypothesis that BE is likely the consequence of mechanical stress, such as vomiting or overdistention of the upper gastric pouch.
The composition of the band seems to be unrelated to the development of BE. However, we prefer to use polytef bands because they are easier to remove in case of a reparative operation. Subrayaman and Robins 8 described endoscopic extraction, but this procedure may cause patients to lose their bariatric technique and a weight increase is possible. In our study, patient 3 had not undergone any reparative technique since the band fell. However, this patient began to gain weight after the first year of follow-up. Patients suffering from BE usually have symptoms of upper GI tract obstruction. Therefore, periodic barium studies are recommended. Moreover, BE may go unnoticed if radiological studies are not routinely performed. If the diagnosis of BE is missed, it may be erroneously concluded that VBG is a technique with poor long-term results. 18 In our opinion, endoscopy is essential for confirming the diagnosis of BE, particularly in those instances of partial inclusion; endoscopy also helps in planning the reoperation.
Although the Reinhold evaluation method 10 and the BMI provide easy ways to assess actuarial and final weight results, both methods may be confusing and may lead to misinterpretations if the quality of life is not considered. Patients may lose weight at the expense of vomiting. Personal interviews should rule out this outcome. Reparative techniques for BE depend on the operative findings and on the surgeon's experience.
External BE usually produces important inflammatory reactions, as in covered, free perforations (eg, perforated stomach ulcers covered by the omentum, which prevents diffuse peritonitis). There is extragastric involvement in granulation tissue without epithelial proliferation. The best solution in this case implies an eventual resection of the involved area and conversion to a Torres and Oca bypass, 11 whenever possible. Internal BE may not be clearly noticed on the surgical field because it evolves as a long-term process, usually producing a slight inflammatory response. The presence of BE may easily be confirmed by turning the band, which will show a dark mark caused by the action of the gastric juice. Internal BE usually creates a double passage with gastric epithelium, which is not wide enough and acts as a lumen stenosis. This causes the upper gastric pouch to become dilated.
When there is no associated staple-line disruption and no excessive inflammatory reaction, we suggest removing the band and creating a new circular stoma above and internal to the old one, thus replacing it with a new band. In the event of a concomitant staple-line disruption, we recommend conversion to a Salmon technique 9 after removing the band, to avoid gastric necrosis, compared with restapling. The revisional surgery, maintaining a VBG design, is advisable if the patient is a good candidate for this procedure. As described in recent studies, 3, 19, 20 patients with sweeter eating habits or supermorbid obesity might benefit from malabsortive (ie, gastric bypass) or partially malabsortive (ie, Salmon technique 9 ) methods. A bariatric procedure must be performed if weight control is desired because an unbanded gastroplasty is an unsatisfactory operation. 18 The conversion of a failed initial procedure to another effective operation should be considered, as the nonsurgical treatment of morbid obesity is usually unsuccessful and a patient may then have a new technical iatrogenic problem.
This study provides some suggestions that may prove useful to surgeons confronted with these complications in their current practice. ; BR, band replacement after the creation of a new stoma; S, the Salmon technique 9 ; and ellipses, data not applicable.
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